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Retailer $j,$ $j=1,2$ 2 1
Customer i, i $=1,2,$ $\ldots,$ $n$
$n$ Retailer $j$
$0$ Retailer $i$ $Cj$ $Zj$ $pj$






$W_{j}=p_{j} \min\{D_{j}^{+}, z_{j}\}-c_{j}z_{j}-h_{j}\max\{O, z_{j}-D_{j}^{+}\}-q_{j}\max\{O, D_{j}^{+}-z_{j}+D_{j}^{-}\}$
$D_{j}^{+}$ Retailer $i$ $D_{\overline{j}}$ Retailer $i$
$\mu j$ $W_{j}$ Retailer j
1857 2013 95-108 95
$U_{j}^{r}(W_{j})$
$U_{j}^{r}(W_{j})=\{\begin{array}{ll}W_{j}-W_{j}^{0}, W_{j}\geq W_{j}^{0} =M_{j}(W_{j}-W_{j}^{0})\mu_{j}(W_{j}-W_{j}^{0}) , W_{j}<W_{j}^{0}\end{array}$
$\mu j$ Retailer $i$ $\mu j\geq 1$
$W_{j^{0}}$ Retailer $i$
$M_{j}=\{\begin{array}{ll}1, W_{j}\geq W_{j}^{0}\mu_{j}, W_{j}<W_{j}^{0}\end{array}$
Retailer $i$ $W_{j^{0}}$ Retailer $i$
$U_{j}^{r}(W_{j})=M_{j}(p_{j} \min\{D_{j}^{+}, z_{j}\}-c_{j}z_{j}-h_{j}\max\{O, z_{j}-D_{j}^{+}\}$
$-q_{j} \max\{0, D_{j}^{+}-z_{j}+D_{j}^{-}\}-W_{j}^{0})$




$\beta_{1},$ $\beta_{2}$ $G$ $L$




Customer $i$ Retailer 1 $r_{1}$ Retailer 1
Retailer 2
(I) Customer $i$ Retailer 1 Retailer 1
$p_{1}$ $p_{1}$
Retailer 2 Retailer 1 Customer
$i$ Retailer 1 $\lambda_{i1}$










(II) Customer $i$ Retailer 2 Retailer 2
$\lambda_{i2}$
$p_{2}$















$U_{i}^{c}=0$ $pj$ Retailer 2
$U_{i}^{c}=0$ $p_{i}’$




$x_{i1},$ $x_{i2}=\{\begin{array}{l}0, 1, Retailer 1 2, Retailer 2 \end{array}$
$U_{i}^{c}$ $E\mathfrak{k}U_{i}^{c}$ ]
$(1,2),(1,0)(2,1),(2,0)$









Case 1. $(\neq S_{1}+\# S_{2})+(\# S_{3}-\# S_{3}’\}\leq z_{1}\leq n$
$\# S_{3}’+\# S_{4}’\leq z_{2}\leq n$
Case 2. $\# S_{1}+\neq S_{2}\leq z_{1}<(\# S_{1}+\neq S_{2})+(\# S_{3}-\# S_{3}’)$
$\# S_{3}’+\# S_{4}’\leq z_{2}\leq n$
Case 3. $0\leq z_{1}<\neq S_{1}+\# S_{2}$
$(\neq S_{3}’+\# S_{4}’)+(\# S_{1}’-\infty^{S’}\# s_{1}^{\#}+\# s_{2}^{z_{1})}\leq z_{2}\leq n$
Case 4. $0\leq z_{2}<\# S_{3}’+\neq S_{4}’$
$(\neq S_{1}+\neq S_{2})+\{(\# S_{3}-\# S_{3}’)+(\# S_{3}’-\tilde{\# s_{3}’+\# S_{4}^{\prime Z_{2})\}}}\# S’\leq z_{1}\leq n$
Case 5. $0\leq z_{1}<\neq S_{1}+\# S_{2}$
$\# S_{3}’+\# S_{4}’\leq z_{2}<(\# S_{3}’+\neq S_{4}’)+(\neq S_{1}’-\infty^{S’}\# s_{1}^{\#}+\# s_{2}^{z_{1})}$
Case 6. $0\leq z_{2}<\neq S_{3}’+\neq S_{4}’$
$\# S_{1}+\# S_{2}\leq z_{1}<(\neq S_{1}+\# S_{2})+\{(\neq S_{3}-\# S_{3}’\}+(\#S_{3}’-\tilde{\# S_{3}’+\# S_{4}^{\prime Z_{2})\}}}\# S’$
Case 7. $0\leq z_{1}<\neq S_{1}+\neq S_{2}$
$0\leq z_{2}<\neq S_{3}’+\neq S_{4}’$
Case 1: Retailer 2 $S_{3 }S_{4}$ Retailer 2
$p_{2}$ $\# S_{3 }’\# S_{4}’$ $S_{3}$ Retailer 2
$\# S_{3}-\neq S_{3}’$ Retailer 1 $S_{4}$ Retailer 2
$\# S_{4}-\# S_{4}’$ Retailerl
$\# S_{1}+\# S_{2}$ $\# S_{3}-\neq S_{3}’$
Case 2: Retailer 2 $S_{3 }S_{4}$ $\neq S_{3 }’\neq S_{4}’$
$S_{3}$ Retailer 2 $\# S_{3}-\# S_{3}’$
Retailer 1 $S_{4}$ Retailer 2 $\# S_{4}-\# S_{4}’$
Retailer 1 $\# S_{1}+\# S_{2}$
$\# S_{3}-\# S_{3}’$ $z_{1}-(\neq S_{1}+\# S_{2})$
$\# S_{3}-\# S_{3}’-z_{1}+(\# S_{1}+\# S_{2})$
Case 3: Retailer 1 $S_{1 }S_{2}$ $\frac{\# S_{1}}{\# S_{1}+\# S_{2}}z_{1 }$
$\frac{\# S_{2}}{\# S_{1}+\# S_{2}}z_{1}$ $S_{1}$ $\neq S_{1}-\frac{\# S_{1}}{\# S_{1}+\# S_{2}}z_{1}$
Retailer 2 $S_{2}$ $\# S_{2}-\frac{\# S_{2}}{\# S_{1}+\# S_{2}}z_{1}$
Retailer 2 $S_{3 }S_{4}$
$\neq S_{3}’+\neq S_{4}’$ $S_{3}$ Retailer 2
$\# S_{3}-\# S_{3}’$ Retailer 1 $S_{4}$
Retailer 2 $\# S_{4}-\# S_{4}’$
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$\# S_{1}-\frac{\# S_{1}}{\neq S_{1}+\neq S_{2}}z_{1}$ Retailer 2 Retailer 2
$S_{1}’$
$S_{1}’$ Retailer 1
$\# S_{1}’-\infty^{S’}$ Retailer 2
$\# S_{3}-\# S_{3}’$
Case 4: Retailer 2 $S_{3\backslash }S_{4}$ $\tilde{\# S_{3}’+\# S_{4}^{\prime Z_{2\backslash }}}\# S’$
$\hat{\# s_{3}^{;}+\# S_{4}’}\# S’z_{2}$ $S_{3}$ Retailer 2 4) $\ovalbox{\tt\small REJECT}$ $\# S_{3}-\# S_{3}’$
$\# S_{3^{-}}^{;\# S’}z_{2}\tilde{\# S_{3}+\# S_{4}}$ Retailer 1 $S_{4}$ Re-
tailer 2 $\# S_{4}-\# S_{4}’$ $\# S_{4}’-\frac{\# S_{4}’}{\# S_{3}+\# S_{4}}z_{2}$
Retailer 1 $\# S_{1}+\# S_{2}$
$\circ$ $( \neq S_{3}-\# S_{3}’)+(\# S_{3}’-\frac{\neq S’}{\# S_{3}+\# S_{4}}z_{2})$
Case 5: Retailer 1 $S_{1\backslash }S_{2}$ $\frac{\# S_{1}}{\# S_{1}+\# S_{2}}z_{1\backslash }$
$\frac{\# S_{2}}{\# S_{1}+\# S_{2}}z_{1}$ $S_{1}$ $\# S_{1}-\frac{\# S_{1}}{\neq S_{1}+\# S_{2}}z_{1}$
Retailer 2 $S_{2}$ $\# S_{2}-\frac{\# S_{2}}{\neq S_{1}+\# S_{2}}z_{1}$
Retailer 2 $S_{3 }S_{4}$ $\neq S_{3}’+\# S_{4}’$
$S_{3}$ Retailer 2 $\# S_{3}-\# S_{3}’$ Retailer
1 $S_{4}$ Retailer 2 $\# S_{4}-\# S_{4}’$
$\# S_{1}-\frac{\# s_{1}}{\# S_{1}+\# S_{2}}z_{1}$ Retailer2
Retailer2 S\’i
S\’i Retailer 1 $\# S_{1^{-\infty}}^{\neq S’}\prime\# S_{1}+\# S_{2}^{Z_{1}}$
Retailer 2 $\# S_{3}’+\# S_{4}’$ $z_{2}-(\# S_{3}’+\# S_{4}’)$
$(\# s\’{i}_{\neq s_{1}+\# s_{2}^{z_{1})-\{z_{2}-(\# S_{3}’+\# S_{4}’)\}}}^{\# S’}-\infty$
Case 6: Retailer 2 $S_{3},$ $S_{4}$ $\tilde{\neq S’+\# S’}\# S’Z_{2},$ $\vec{\# S’+\# S’}\# S’Z_{2}$
$S_{3}$ Retailer2 $\# S_{3}-\# S_{3}’43$
$\#-\vec{\# S_{3}’+\# S_{4}’}$ Retailer 1 $S_{4}$ Retailer 2
$\# S_{4}-\# S_{4}’$ $\# S_{4^{-}}^{\prime\# S’}z_{2}\vec{\# S’+\neq S’}$
Retailer 1 $\neq S_{1}+\#^{3}S_{2}$
$(\# S_{3}-\# S_{3}’)\cdot+(\# S_{3}^{;\neq S’}-\vec{\neq S_{3}+\neq S_{4}’}z_{2})$ 1 $z_{1}-(\# S_{1}+\# S_{2})$
$(\# S_{3}-\neq S_{3}’)+(\# S_{3}’-\vec{\# S_{3}’+\# S_{4}’}\# S’z_{2})-\{z_{1}-(\# S_{1}+\# S_{2})\}$
Case 7: Retailer 1 $S_{1\backslash }S_{2}$ $\frac{\# S_{1}}{\# S_{1}+\# S_{2}}z_{1\backslash }$
$\frac{\# S_{2}}{\# S_{1}+\# S_{2}}z_{1}$ $S_{1}$ $\# S_{1}-\frac{\# S_{1}}{\# S_{1}+\# S_{2}}z_{1}$
Retailer 2 $S_{2}$ $\# S_{2}-\frac{\# S_{2}}{\# S_{1}+\# S_{2}}z_{1}$
Retailer2 Retailer2 $S_{3 }$
$S_{4}$
$p_{2}$ $\# S_{3^{\backslash }}’\# S_{4}’$ $\hat{\# S’+\# S’}\neq S’Z_{2\backslash }rightarrow\# S’Z_{2}\# S’+\# S’$
$S_{3}$ Retailer2 $\# S_{3}-\# S_{3}’$
$\# S_{3^{-}}^{\prime\# S’}z_{2}\vec{\# S_{3}’+\# S_{4}’}$ Retailer 1 $S_{4}$








(1) Customer $i$ Retailer $i$
$U_{i}^{c}(1,j)\equiv V_{i}-d(2\lambda_{ij})+\gamma(pj, r_{i})$
(2) Customer $i$ Retailer $i’$ Retailer $j(\neq j’)$
$U_{i}^{c}(2,j’)\equiv V_{i}-d(\lambda_{ij’}+\lambda’+\lambda_{ij})+\gamma(p_{j}, r_{i})$
(3) Customer $i$ Retailer $i$
$U_{i}^{c}(3,j\}\equiv u_{i}-d(2\lambda_{ij})$





(i) Customer $i$ $y_{i}=(1,2)$ Retailer 1
$E[U_{i}^{c}]=U_{i}^{c}(1,1)$
(ii) Customer $i$ $y_{i}=(1,0)$ Retailer 1
$E[U_{i}^{c}]=U_{i}^{c}(1,1)$
(iii) Customer $i$ $y_{i}=(2,1\rangle $ Retailer $2 F(p_{i}’)$
$1-F(p_{i}’)$ Retailerl
$E[U_{i}^{c}]=U_{i}^{c}(1,2)F(p_{i}’)+U_{i}^{c}(2,2)(1-F(p_{i}’))$




(i) Customer $i$ $y_{i}=(1,2)$ Retailer 1
$E[U_{i}^{c}]=U_{i}^{c}(1,1)$
(ii) Customer $i$ $y_{i}=(1,0)$ Retailer 1
$E[U_{i}^{c}]=U_{i}^{c}(1,1)$
$(iii\}$ Customer $i y_{i}=(2,1)$ Retailer 2 $F(p_{i}’)$
$1-F(p_{i}’)$ Retailer 1 Retailer
1 $\# S_{1}+\# S_{2}$ $z_{1}-(\# S_{1}+\# S_{2})$ Retailer 2
$\neq S_{3}-\neq S_{3}’$ Customer $i$ $\frac{z_{1}-(\# S_{1}+\# S_{2})}{\# S_{3}-\# S_{3}’}$
$1- \frac{z_{1}-(\# S_{1}+\# S_{2})}{\neq S_{3}-\neq S_{3}’}$
$E[U_{i}^{c}]=U_{i}^{c}(1,2)F(p_{i}’)+ \{U_{i}^{c}(2,2)\frac{z_{1}-(\# S_{1}+\# S_{2})}{\# S_{3}-\# S_{3}’}+U_{i}^{c}(4,2)(1-\frac{z_{1}-(\# S_{1}+\# S_{2})}{\#S_{3}-\# S_{3}’})\}(1-F(p_{i}’))$




(i) Customer $i$ $y_{i}=(1,2)$ Retailer 1 $\infty\# s_{1}^{z}+\# s_{2}$





(ii) Customer $i$ $y_{i}=(1,0)$ Retailer 1 $\infty\# s_{\iota+\# S_{2}}^{z}$
$1-\infty$
$E[U_{i}^{c}]=U_{i}^{c}(1,1)rightarrow^{\# s_{1}^{z}+\# s_{2}}+U_{i}^{c}(3,1)(1_{\# s_{1}^{z}+\# S_{2}}-\infty)$
(iii) Customer $i$ $y_{i}=(2,1)$ Retailer 2 $F(p_{i}’)$
$1-F(p_{i}’)$ Retailerl
Retailer 1 $\# S_{1}+\# S_{2}$ Customer $i$
$E[U_{i}^{c}]=U_{i}^{c}(1,2\}F(p_{i}’\}+U_{i}^{c}(3,2)(1-F(p_{i}’))$




(i) Customer $i$ $y_{i}=(1,2)$ Retailer 1
$E[U_{i}^{c}]=U_{i}^{c}(1,1)$
(ii) Customer $i$ $y_{i}=(1,0)$ Retailer 1
$E[U_{i}^{c}]=U_{i}^{c}(1,1)$
(iii) Customer $i$ $y_{i}=(2,1)$ Retailer 2 $F(p_{i}’)$
$\frac{z_{2}}{\# S_{3}’+\# S_{4}’}$
$1-F(p_{i}’)$
$1-rightarrow^{\# S_{3}’+\# S_{4}’z}$ Reatiler 1
$E[U_{i}^{c}]= \{U_{i}^{c}(1,2)\frac{z_{2}}{\# S_{3}+\# S_{4}}+U_{i}^{c}(2,2)(1-\frac{z_{2}}{\# S_{3}^{l}+\# S_{4}})\}F(p_{i}’)+U_{i}^{c}(2,2)(1-F(p_{i}’))$
(iv) Customer $i$ $y_{i}=(2,0)$ Retailer 2 $F(p_{i}’)$
$\vec{\# S_{3}’+\# S_{4}’}z$ 1– $F(p_{i}’)$
$1- \frac{z_{2}}{\# S_{3}’+\#\mathcal{S}_{4}’}$
$E[U_{i}^{c}]= \{U_{i}^{c}(1,2)\frac{z_{2}}{\# S_{3}’+\# S_{4}’}+U_{i(3,2)(1_{\#S_{3}’+\# S_{4}’})\}F(p_{i}’)}^{cz}-\infty+U_{i}^{c}(3,2)(1-F(p_{i}’))$
Case 5:
(i) Customer $i$ $y_{i}=(1,2)$ Retailer 1 $\infty\# s_{1}^{z}+\# s_{2}$
102
$1-\infty\neq s_{1}^{z}+\# S_{2}$ Retailer 2
Retailer 2 $\# S_{3}’+\# S_{4}’$ $z_{2}-(\# S_{3}’+\# S_{4}’)$
$\ovalbox{\tt\small REJECT}$ –z
$\neq$
2 s-1’(-#$R$–#ses’t#$+$la$+$si#]#--,eSsr,2)1 #$\grave{}$Sl’l $– \frac{\frac{}{}\# S_{1}\#+S_{1}’\neq S_{2} z_{2}-(\#\# S)}{\# S_{1}-\frac{S+\# S}{\#\mathcal{S}_{1}+}\mapsto}$ c$\check{}$ $C$ us tom er $i$
$E[U_{i}^{c}]= \{U_{i}^{c}(1,1)_{\# s_{1}^{z}+\# S_{2}}\infty+U_{x’}^{c}(2,1)(1_{\# s_{1}^{z}+\neq S_{2}}-\infty)\frac{z_{2}-(\# S_{3}’+\# S_{4}’)}{\# S_{1}’-\frac{\#}{\# S_{1}}\infty^{s’}}+U_{i}^{c}(4,1)$
$(1_{\neq s_{1}^{z}+\# s_{2}}- \infty)(1-\frac{z_{2}-(\neq S_{3}’+\# S_{4}’)}{\#S_{1}’-\frac{\# s_{1}}{\# S_{1}+\# S_{2}}z_{1}})\}F(p_{i}’)+\{U_{i}^{c}(1,1)_{\#s_{1}^{z}+\# S_{2}}\infty+U_{i}^{c}(4,1)$
$(1-rightarrow\# s_{1}^{z}+\# s_{2}\rangle\}(1-F(p_{i}’))$
(ii) Customer $i$ $y_{i}=(1,0)$ Retailer 1 $\infty\neq s_{1}^{z}+\# s_{2}$
$1-\infty$
$E[U_{i}^{c}]=U_{i}^{c}(1,1)\infty+U_{i}^{c}(3,1)(1-\infty)$
(iii) Customer $i$ $y_{i}=(2,1\rangle $ Retailer $2 F(p_{i}’)$
$1-F(p_{i}’)$ Retailerl
Reatiler 1 $\# S_{1}+\neq S_{2}$ Customer $i$
$E[U_{i}^{c}]=U_{i}^{c}(1,2)F(p_{i}’)+U_{i}^{c}(4,2)(1-F(p_{i}’)\}$




(i) Customer $i$ $=(1,2)$ Retailer 1
$E[U_{i}^{c}]=U_{i}^{c}(1,1)$
(ii) Customer $i$ $y_{i}=(1,0)$ Retailer 1
$E[U_{i}^{c}]=U_{i}^{c}(1,1)$
(iii) Customer $i$ $=(2,1)$ Retailer 2 $F(p_{i}’)$
$\frac{z_{2}}{\# S_{3}’+\neq S_{4}’}$ $1-F(p_{i}’)$
$1- \frac{z_{2}}{\neq S_{3}+\# S_{4}’}$ Retailer 1 Retailer 1
$\# S_{1}+\neq S_{2}$ $z_{1}-(\# S_{1}+\# S_{2})$ Retailer 2
$( \# S_{3}-\# S_{3}’)+(\# S_{3}’-\frac{\neq S’}{\# S_{3}’+\# S_{4}’}z_{2})$ Customer $i$
$\frac{z_{1}-(\# S_{1}+\# S_{2}}{(\neq S_{3}-\# S_{3})+(\# S_{3}-\frac{\# S_{3})}{\# s_{3}+\# s_{4}}z_{2})}$ $1- \frac{z_{1}-(\# S_{1}+\# S_{2})}{(\# S_{3}-\# S_{3})+(\# S_{3}-\frac{\# S_{3}}{\# s_{3}+\# s_{4}}z_{2})}$
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$E[U_{i}^{c}]= \{U_{i}^{c}(1,2)_{\vec{\# S_{3}’+\# S_{4}’}}^{z}+U_{i}^{c}(2,2)(1_{\vec{\# S_{3}’+\# S_{4}’}}^{z}-)\frac{z_{1}-(\# S_{1}+\# S_{2})}{(\# S_{3}-\# S_{3}’)+(\# S_{3}-\frac{\# S_{3}}{\# s_{3}’+\# s_{4}’}z_{2})}$
$+U_{i}^{c}(4,2)(1_{\vec{\# S_{3}’+\# S_{4}’}}^{z}-)(1- \frac{z_{1}-(\# S_{1}+\#S_{2})}{(\# S_{3}-\# S_{3}’)+(\# S_{3}’-\tilde{\# S_{3}’+\#\mathcal{S}_{4}’}z_{2})\#\mathcal{S}})\}F(p_{i}’)$
$+ \{U_{i}^{c}(1,2)\frac{z_{1}-(\# S_{1}+\# S_{2})}{(\# S_{3}-\# S_{3}’)+(\# S_{3}-\frac{\#\mathcal{S}_{3}}{\#\mathcal{S}_{3}+\#\mathcal{S}_{4}’}z_{2})}$
$+U_{i}^{c}(4,2)(1- \frac{z_{1}-(\# S_{1}+\# S_{2})}{(\# S_{3}-\# S_{3}’)+(\# S_{3}’-\frac{\# S_{3}}{\# S_{3}’+\# S_{4}’)}z_{2})})\}(1-F(p_{i}’))$
(iv)Customer $i$ $=(2,0)$ Retailer 2 $F(p_{i}’)$
$\frac{z_{2}}{\# S_{3}’+\# S_{4}’}$ $1-F(p_{i}’)$
$1- \frac{z_{2}}{\# S_{3}’+\# S_{4}’}$
$E[U_{i}^{c}]= \{U_{i}^{c}(1,2)\frac{z_{2}}{\# S_{3}’+\# S_{4}’}+U_{i}^{c}(3,2)(1-\frac{z_{2}}{\# S_{3}’+\# S_{4}’})\}F(p_{i}’)+U_{i}^{c}(3,2)(1-F(p_{i}’)\}$
Case 7:
(i) Customer $i$ $y_{i}=(1,2)$ Retailer 1 $rightarrow^{\# s_{1}^{z}+\# s_{2}}$
$1-\infty$ Retailer 2
Retailer 2 $\# s6+\neq S_{4}’$ Customer $i$
$E[U_{i}^{c}]=U_{i}^{c}(1,1)_{\# s_{1}^{z}+\#\# s_{1}^{z}+\# S_{2}}^{\infty}s_{2}+U_{i}^{c}(4,1)(1-\infty)$
(ii) Customer $i$ $y_{i}=(1,0)$ Retailer 1 $\infty\# s_{1}^{z}+\# s_{2}$
$1-\infty$
$E[U_{i}^{c}]=U_{i}^{c}()+U_{i}^{c}(3,1)(1-\infty)$
(iii) Customer $i$ $y_{i}=(2,1)$ Retailer 2 $F(p_{i}’)$
$\frac{z_{2}}{\# S_{3}’+\# S_{4}’}$ $1-F(p_{i}’)$
$1- \frac{\prime z_{2}}{\# S_{3}+\# S_{4}}$ Retailer 1
Retailer 1 $\# S_{1}+\neq S_{2}$ Customer $i$
$E[U_{i}^{c}]= \{U_{i}^{c}(1,2)\frac{z_{2}}{\# S_{3}’+\# S_{4}’}+U_{i}^{c}(4,2)(1_{\vec{\# S_{3}’+\# S_{4}’}}^{z}-)\}F(p_{i}’)+U_{i}^{c}(4,2)(1-F(p_{i}’))$
(iv) Customer $i$ $y_{i}=(2,0)$ Retailer 2 $F(p_{i}’)$
$\infty\# s_{3}^{z}+\# s_{4}$ $1-F(p_{i}’)$
$1-rightarrow^{\# S_{3}’+\# S_{4}’z}$
$E[U_{i}^{c}]= \{U_{i}^{c}(1,2)\frac{z_{2}}{\# S_{3}’+\# S_{4}’}+U_{i}^{c}(3,2)(1-\frac{z_{2}}{\# S_{3}’+\# S_{4}’})\}F(p_{i}’)+U_{i}^{c}(3,2)(1-F(p_{i}’))$
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5$(z_{1}, z_{2}, y_{1}, \ldots, y_{n})$ Nash
$(z_{1}^{*}, z_{2}^{*}, y_{1}^{*}, \ldots, y_{n}^{*})$
$(z_{1}, z_{2}, y_{1}, \ldots, y_{n})$
$E[U_{1}^{r}(z_{1}^{*}, z_{2}^{*}, y_{1)}^{*}\ldots, y_{n}^{*}\}J\geq E[U_{1}^{r}(z_{1}, z_{2}^{*}, y_{1}^{*}, \ldots, y_{n}^{*})|$
$E[U_{2}^{r}(z_{1}^{*}, z_{2}^{*}, y_{1}^{*}, \ldots, y_{n}^{*})]\geq E[U_{2}^{r}(z_{1}^{*}, z_{2}, y_{1}^{*}, \ldots, y_{n}^{*})|$
$E[U_{i}^{c}(z_{1}^{*}, z_{2}^{*}, y_{1}^{*}, \ldots, y_{n}^{*})]\geq E[U_{i}^{c}(z_{1}^{*}, z_{2}^{*}, y_{1}^{*}, \ldots, y_{i}, \ldots, y_{n}^{*})]$
$(z_{1}^{*}, z_{2}^{*}, y_{1}^{*}, \ldots, y_{n}^{*})$
Retailer Nash Retailer $z_{1},$ $z_{2}$
Retailer Nash
$(z_{1}^{*}, z_{2}^{*})=((\# S_{1}+\# S_{2})+(\neq S_{3}-\# S_{3}’), \# S_{3}’+\# S_{4}’)$
Retailer 1 Retailer 2
Retailer2












$p_{1}=520,$ $c_{1}=420,h_{1}=40,$ $q_{1}=40,$ $c_{2}=400,$ $h_{2}=35,$ $q_{2}=35,$ $W_{1}^{0}=700,$ $W_{2}^{0}=500,$
$\mu_{1}=\mu_{2}=1.2,$ $\beta_{1}=0.1,$ $\beta_{2}=-0.2,$ $\lambda’=5,$ $d=.20$ Retailer 2
$p_{2}=530$ $0.8$ $p_{2}=500$ 0.2
3 $\neq S_{3}=5$ Customer $p_{2}$









$E[U_{1}^{r}]=(p_{1}+h_{1})\{(\neq S_{1}+\neq S_{2})+(\# S_{3}-\neq S_{3}’)\}-(c_{1}+h_{1})z_{1}-W_{1}^{0}$
$=600$
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